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^2mJ/cm^, M?«2 0 0Hz, MliflK 2 X 1 0 ^A;i/;^MIif L7t ^(D 
mM^<D2 1 5 nmiZlSi-f^MMV^UMti^. 1 c m^fe U CDi^3tST' 0 . 0 

a 

MioomJ/cm^. M'il&mz 0 OHz. mi*I5t2x 1 0 ^7t;i/>^MIt b 7^ i: 

^<DmM^(D2 1 0 nmjCfeit-5^^PSiR*7b\ 1 c mfe?^ ^J COI^^MT' 0 

^ IM^^lO] 6 3 2. 8 nmlC^i:t-SMtf^®*^®'f47()^±4 X 1 0"^(/ 

cm)je;T"e^ mmiSfi)^2 nm/c mje^Tl?^-&»*^7'-9 (^)^^•r4^*HCfH 
« (Z) X ^ V 1/ — 9* - M -^^^e^ ^ X 

[0 0 0 1 ] 

3® dSM ^ tl S ^ :^ IC M t- <5 CD T* 5 „ 
[0 0 0 2] 

[|^&5f^(DS^] 
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[0 0 0 3] 

ittlt, 6 3 2. 8 nmCDH e -N e ^'-if-$:MV^feT^ff•^C j:o 

'ii^mmmiz'^^ ^^:ff^:x,^izumm.m^^i)^^ c^:it.iz^-o xmmm^ 
^=fej^^^ti-5o #M^3 - 8 8 7 4 s ■^^Amxitm^nf^^mm^^i^^ xu 

mmK(D:^'^^^m^t=.i!b(Dm^:^'^i!i'^r^^'^nx\f^^o Mizm^^m^izi,tm^^ 
u-'^f-m^^n-^-t^fcisbiz, yi<im^mmm%xm^mL7!<.m^^^ F~>^-r 

. s i oH^mmtsti£co^m<^^^^mmi^xm^tit^mi^M^ji^Miti^>^iZ7i<. 
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[0 0 0 4] 



#^¥6 - 1 6 6 5 2 2#^ii^iCli, 



tfi^t>M;S;^)'^2 1 0 — 2 1 5 nm(DM=^$:^L/TV\§„ Ltcii^-oX 
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[0 0 0 5] 

1^EET*©:?K^ ^-':f(n>-}J^f^^mm^ 000-9553 5#<2:itpg(c^$tVTV^S<. 

1 0 a t mJ^AJi, ^ftL/<{i50at mje^_h®JE>(3T';i<^:0-^$: K 
->^L (Il2xa) , ^<Z)^, (H^X^) {Cj:oT, Mia^PcJDTK^rfe^^ 

X\t.. i^%t^i^m^M^m.^^m^fz.mz\t.. F--:/-r-5^^a (l|2X 

[0 0 0 6] 

is^m^ L J; i: -r -5 ^m] 
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iSTt-fi ^ P(5(D ^fe^ ;i o o 1^ V ^ 1/ - if - If '14 & # ^ {c + ^ TK^ij-^ ^ 5^ ^* 
V 1/ - if - M -^^531 ;tf V ii#fc f S r 2: ^ S 65 ^ t- ^ o 

[0 0 0 7] 

-fc:fH(Z)^S«, ^l§H^®TgH (1) ~ (10) ©v^T4^7b^cIH«cD#^^CJ: y 

( 1 ) -a-^a^:*r^ & i 15 0 ^JBh7^?i<Z)J£;d(^;!K^-^^#H 

(2) mmy^m^mi47s<Dmi3(DmtiS^WP'^'^^±t'd. (1) IB«<Z)x^i/ 
(4) itffB:?K^^^#H^*^, 10 0%®*^?!/^, %L<li, r;^ 

rJ^* j^tt^U 'j7Ai:;?K^;!/;^cDig-^**;^>-eg)-g>, JifH (i) ~ (3) ©vx-fti 

® X dp V b - if - M ^ >^ S# 0 1^ iSo 

(6) ^#]Kl~'5<DV\Tn;^»HCia^®x^i/x'l/-if-M^fife^ll;5/^>?> 
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( 7 ) 7iim'^^mm(D^i^mt^ i x i o ^%/cm%±-e^ u , ;!K^:e-^^iM 

(Z)^|&**^±1. 2X1 0^^M/cm2jW|^-T?feS_hgB (7) IH«(5!)X:^r>>Vl^-if 

(8) A r Fai^$/vl/-if-$:, 1 U CiDx^!.;!/^-^^ 2 m J 

/ c m 2 . MMiS: 2 0 0Hz, MMB. 2X10 ^/\°;b:^MIif b ?^ ^ ©fl^lif cfKZ) 

2 1 5 nmlZ^i-f^MMV^S^SLAtt^. 1 c m^^ U ©PR^^T' 0 . 0 0 3J[J^T 
T'fe5±SH (6) ttclt (7) fB«(Z)x^5>vl/--tf-M^fi^:5l^^*^xSP#o 

(9) K r FX^i/vl/-if-&, 1 /1;i/^^7c U<Z)x:^;i/^-^^ 1 0 0 
mJ/cm^, Jf ii^lg^C 2 0 0 H z , MlifiS[ 2 X 1 0 ^/NVl/::^MIif L 7^ i: ^©Mlif 
cfKZ) 2 1 0 nm{Cfeit<5^^lSiR*;b'5, jp:^ 1 c mfefe »J CDPR3^MT' 0 . 00 7 
5J^TT'^^±ffH (6) ^T^ti (7) aH*g®:i:=ar^>vl/--lf-M-a-^5^;5f^:^ 

(1 0) 6 3 2. 8 nmiZ^i-f^miff^(7)i^K^i)^±4X10~^Ucm)&,r 
T'fey> ^®*f:^^2 nm/c mJ^T"e^-g>_hfa (7) ~ (9) (D^^-tM^izmW. 
(Z) X ^ V 1/ - if - M -a-J5fe5i? ^* ^ :^ gp#o 
*l§0^iC j;oT#e,4xfeg|S#{i, x:^ri/Vl/-if-M> #{CKrF^ArFa: 

[0 0 0 8] 
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[0 0 0 9] 

=--jvmm^mv. ^M:ff^p^^izm^Lx\^^^7f<.mis:^^m.ii>^vx^<z.ii 
<fc ^)nibt\r=.^^ii'^7.^\z\tii^m6^^f)^^m\^x\i^^z.t.is^^\,^. a^m^^^t 

[0 0 1 0] 
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[0 0 12] 
[0013] 

iii^mW-m%^M<Dm.m-t Q O O^J^T, U1^\^<\t2 O 0°C-'4 O O'CJ^ATT- 
Tt^^^ti'^^^^^Z.t^Z^ ArF^KrF l^-if- SrMliff § i: 2 1 5 n 

[0 0 14] 

*S^?t :^ ^ T' ^# ^ ti ^ ^ ® ® fFM^ ?S {c o V N T J^A T ic »H« L 

1 ) :?KlltgMM^ 

^^^i^* 7s^(D^Myi!^M^B.^t. Zhurmal Prikladonoi Spektr 
oskopii Vol. 46 No. 6 pp987 to 991 June 1987{C:o^$ tl-S :e'J^{C J; o TM^ L 

5/7 h 8 0 0 c m~ ^ CD/^*> K^;gi:;S^;?/^XtfifC-^;t^-57K^i>^JCM^^ 

r^^^a^C (:a-^-|gS:/' c m ^ ) {iJL^T®^{C J: y ^mS4x<5o 
C = KX (I (4137)/ I (800)) 

t-^t>-a:S^i?)^cfflv^-&^i^T'fet), ;*:||^T'lil. 2 2 x 1 0 ^ ^ jb^MVA 

^ (4i37)^J;t)^I (8oo)^*'*137cm~^fe<fcUf800cm~ 
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mmmi^itB:^^ytm(DNR- 1 1 o o ^yjv^j ^u^--$(-^ m.-^4. s s 

4 3 - 0 23t«^ii'fglf$:^MLTV^^„ 

[0 0 1 5] 

2) 

^'i' ^/-M^^ft{Cj:SM^^o 6 3 2. 8 nmlCSJ:tS®#f^®«:^#(i:S/h 
^it (An) $:M^f^o laUC^bfc j:e){C, a^:3?/^;^#:*^RM?^^(Z)«^, 

[0 0 1 6] 

3) ^®#f* 

:t-^mim ^^mmmmm^mm adr-ioo^m 

[0017] 

4) I/— if-i&ffiM:?^^ i^Mffi^g 

A r F^tKK r F l/-if-tf'f4^Mt-^^eco«Eli§l2lS:0 2 (Ca^bfeo 
^H^^aa {C cfc o T jS5^ L ^ :^ {C X dp ^> ^ 1^ - if - 

f -S i:j|i?j2 1 5 nm (K r F ©^-^ 2 1 0 n m) {C tp;(> SritoflSliXy'? > K*>^fi^ 
b> z:(0>''?>' F<Z)|g3()'^ 193nm (ArF) '^248nm (KrF) (D^^iZ 

^a*®miSS2:^Ufco HfcfJ, 2 lifFflf^;^T% Jilt 1 0 mmX 1 0 mmX 

5 0 mni<Di?->f {ftJi®®^® ( 1 0 mmX 5 0 mm<DW &^®Cif|gL/T 
V^-5o ^M2{cm^(Z)x:^;i/^?-^SfOai^S/-7b-if-^^MMLo-D, l/- 
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j:e)^oTv><g>o m^^<Dybmt vxmyi^m^y^s, ^(d^^ 2 1 5 nm 

y^D:?l-i5i6 llCj;oT2 1 5 n m<Z)^lC#.'fe'fb$ tl. ^2 15 nm^-fe^tt 

0 |*J^2$:ilD, ^7 O^-a? 6 2 ^^T7:t hv;i/5 2 tC^3^$4X'5c ZLZl-T 
7:*- h x';i/5 1 i: 5 2l?M^Stl-53fe*Oi:b^*^e>3§ii^;^)'^?ftl^t?#S. --"^ 

l^-if-fig*f{C#e) 2 15 n m(Z)^®M*liMM 1 c mfefc U COBI^$ tl^^S 

*Vh$VNfcib, l7l;i/X&fey<Z)Mlifx:^;i/:^-^|g$: l O OmJ/cm^iC|g 
[0018] 
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mm'xmuTi^^Mm) o mzmm0^^t/V:^nu^M^'PX'i o~^ t o r r 
©isx^TT 1 6 0 o°cj£^±icMLT, mm^j^^ h^nr^o mcn't>ti 

. Rli^^lCfi^MLfeo fiKM^CO-b-'f Xlia#2 6 Omm, »$6 0mmT' 

fe-Sc ^fiKM^®:?^^®^ 1 0 mm®^$T'fFi[IL, il:#2 4 0mm, j^S4 0 

{C, :A:^#H^4i<5Qm^n^T' 1 1 5 0°CT'5 om^MmLTc^.. ^V.mT^O 
0 ^) l±, Mtf^<©S:^1»i:ft/J^'fitc^M (An) T'±l. 2xi0~^> m.%l5n 

(3DM^^®*|fK'[S (±Tffi*^e)«)iffiI^) liAn7?±0. 7 X 1 0 ~ ^T'&oTSio 
[0 0 1 9 ] 

^m-i. TK^da-^-l 0 0%<Z)#H^tfi-e, iDi&'^it?aMli3 5 0°C, JBEiJ (P 1 
) 3 O^JET^ 6 0 O^P^ (t 1) i^V^T, AU^^^^MSli 3 5 0 X:. JE 

:d (p2) ^ S^JEblcMJEb 5 5 O^P^ (t2) ^ifbfe, ^tK^BS^^^^M 
:6-fRi<3DJB#f^c5S:^'fBi::^/J^'IB(^)^ ( An) ii± i . 5 x i o ~ ^, m.%:fS^'X 

[0 0 2 0] 

7K^aii®«:^ffli:«/hffl (AHg) «5. ox 1 0^'^(:9-^iS[/cm2) 

[0 0 2 1 ] 
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mWi2 00HzT?2X10^e/a^y hmMl^f:Ltl^<D. 2 15 nm{C^t:f-5 
StlT^PS^^ttO. 00 15 (/cm) X'&-or=.o ^4 {CA r F l/--lf-flg|hflC 
2 1 5 nmCDPR^S^^^fcSr^bfe, *;t> K r F l/-if- 1 /N";i/;^fe7^ 
y ®x:^;i/:^-ggS 1 OOmJ/cm^, Mig^lSC2 00Hz"??2X10^S/3^y 
hMltLfei:^(D2 1 0 nmlCfel-t-SM^^ttfclS^SliO. 0 0 3 5 (/cm 

[0 0 2 2] 
[0 0 2 3] 

y\^~^^m\'^r^mM.'pxmm^izx 1 8 0 o'cizu^h. mm. ^mmzmm 

bfeo J5feM#i®-9--rXiiiiC@2 6 0 mm. 6 5 mmT'fe-So M^M^z|t«)«la 
1 5 0iC'r2 5 0 h r-^itL, Mv^T, M^^I^SSfe J: t>':^K'fb(Dfe«)lC, 

m(D^:^XmWiL. a:M2 4 0mm, 4 0 mm(D^^ilS'^ ^^i^^ntco ZlcZ) 

m^) it. An-e±l. 0X10"^, aC^^lRl (_tiTM;&^^M^) itAnX±0 
. 7 X 1 0 ~ ® 7?&o7Lo 



1 4 
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[0 0 2 4] 

^mt, yi^m^^i 0 o%(Dnm^^x% Mmu^umit4: o ox:, s.ti (p i 

) 1 0^J±T'3 5 O^r^ (t 1) UWL. MV^T, Mm^1^Umit4 0 Ot:, JEh 
;^J(P2)S:2. S^jEEC^ffitS 0 O^r^ (t 2) >^i^Lfeo ^tK^MS^*^ 

m^:^m(Dm^m<DmM^ imm-fy^^m^) AnT'±i. 2x1 o~^, ac 

^ 1. 5 nm/c mT'feoT^o IIMMli:l^#> ^^K^tiMr^^^, A r F^t>*K r F 

JgC/cm^), :?K^?||M®S:^'fiii:ft/h'fg (AHg) it 3. 5 x 1 0^'^ i^^m/" 
cm^)V$>^r:Lo ttc, A r F l/--ff-MM^<D2 1 5 nmillHPS^IgiiO. 
0 0 2 (/cm), K r F l/-if-S:Ml5f U;ti:$(D2 1 0 nm(Z)^^®3^Sli 
0. 0 0 4 5 (/cm) X^^fco 04 {CA r F l/-if-fig|if {C#e> 2 1 5 nm 

[0 0 2 5] 




mm 3 



;i/^il^T'SI]6feM2 ^C^L^I1^^(Z):;^^S:MV^T, ii[^2 4 0mm, ^$2 5m 

J2^T, m^:^\^com^m<Dt^K'\^ (mmi^^^m^) it. An-e+i. 2x10" 

[0 0 2 6] 

^mt. 7i<.mi5^^i 0 o%®#H^cffT% iamuwumit3 5 o°c, i±ij (p 1 

) 1 0 o^BET' 1 2 omm (t 1) uwi^. ^v^T, ;&ai^^^MM«3 5 ox:. 



miiE# 2002-3009212 



#2001—038112 






ffiiJ (p2) 5 OMffilCMffiL 8 5^r^ (t2) UW. V>T'inl^^#aS 3 5 
OX:tCT, &:b (p 3) S: 2 5^JElCMi±b 1 3 5 (t 3) Uni^t^o 

Sr^ToT^o i?^:^!^ (OTcfcUM^) c^®#f^<?)S:^ffli:«/h'lii<^^ (An) it 
±1. 8 X 1 0 " ^, it:@;^l«I (±T®7b^?>lI^) ti±l. 5xio~^T'^U 

1 o^^i^^my cm^)^ yKmmm<Dm:Kmtm4^m iAH^) «i. 2x10 

^®(:^>d^i!S[/cm^)T'feofeo A r F Ix-if-figl*^® 2 1 5 n m^lBl^ 

3fe|gli0. 0 0 2 3 (/cm), K r F l/-if-$:fliML/fei:^CD2 1 0 nmCD 
^jSPS3t^li0. 0 0 5 0 (/cm) -??^ofeo 134 tCA r F l/--tf-fi^|f{Cf|i 
e» 2 1 5 nmCD^^MOD^-fb^^L^o l/^;L'liX:ar s;/ V l/~-!f-3^^M(Z) 

[0 0 2 7] 

isy^mm^^'v. (p 1) 3 0 omm (t d ^i^Lfco ^i>cv^T' 

&(DM^ij':^i^iZ. ^aS3 5 0^-e 5 5 Ohr^i^bfcc 115^^ 1 I^I^IC 

'[iti, *;^ffii:ft/^'filcoM (An) -^±1. 5xio~^, iic#:^[Ri"eii± 1 . 
0X10~^T'&U, ;^c^d^'•^•<^#A^t)]«^'^^^K'[4*^^l^$^vTv^yb„ 

$:&I^T^atf^M^b:fei:^5, <1. 5 nm/cmX-feo^o ¥i^;!K*a 
li4. 0 X 1 0^^(^^t5C/cm^), ;!K^tllS®«:^^iti:ft/jN'fit (AHg) «4 
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. 0 X 1 O^'^C^^IJt/c ni^)T'feofeo *7^, A r F l/--tf-mM^<^>2 1 5 
nmn^^ytmitO. 00 15 (/ c m) > K r F L/-if- ^MMbT^: ^CD 2 
1 0 n mCDrnM^^mit 0 . 0 0 3 5 (/cm) MMM 1 Hm^O^MMti^n 
^ntc. 04 ICA r F l/--tf-MlifC#-p 2 15 n m(Z)®3ieMCD^>ffc$:mb7^o 

[0 0 2 8] 
^MM5 

HiSMl i:ra^(^>:i?"aT', EM2 4 0 nin, 5 0 mm(Z)^M#:S:f^A^b7£i 

pg<z)i^^stt, ^aa?aM3 5 o°c, 10 Q%(Dyi^mi^y^w^m%^'s. (p 1 
) 3 o^jE-e5 5 o^K (t 1) u^hfc^o rk^^^x-mr^mma^mmit. mmmm 

3 5 OiCT'#i#b, BJJ (P 2) $:4^jBblC^^L, 5 0 0 (t 2) 

M{c0=|g|5g(Z)^ai:bT, (p3) l o^ffijclg^L, l2 0^r^ 
(t3) «i#bfeo llifeMi(Z)^^iil^#lci^Mtt, TK^a^SrS*^, i/--tf-W 

licDfpfiffiSr^f ofco m^:^i^<Dmmm(Dmn'mt, ^i^mtm^bmo^m (An) 

T'±l. 2 X 1 0 ~ ^, ji:#^{Rf7?li± 0. 9 X 1 0 ~ ^T'feU, 

X 1 0l®(:e'^fS:/'cm^), ;^c^^iM<^«;^ffii:«/h'fi (AHg) ii3. 0X1 
0^'^(:$^^||S:/cm2)T'&ofco ^7^, ArFl/-if-Mlif^02 1 5 nm^jgflR 
^SiiO. 0012 (/cm), K r F l^-1f-$:MML.7^i:^<^2 1 0 nm<D 
Mn.^^mtO. 0 0 3 2 (/cm) 2;, *^;S:U<g;VNM;^)^#e>ti;t„ 04lCAr 
F l/--!f-flgliflC#e) 2 15 nmCD®5^^®^<bS:a^b7S:. 
[0 0 2 9] 

ifci^Ml 
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(Di^Mmt. misfm<Dmi<imt.m4^m(Dm (An) v±2. 5x10 



- 6 



tt7. 5X10^® ii^^mxcm^) iiitm^'m^^mmx&^r=.it)\ Ti^m^ 

(D^^ (AHg)^!. 1X10^^ i^^mXcm^) t^^lZiz^<. # 




^mizmMVX\^^^. fjtiSA r F U—^-mM^(D2 1 5 n m^^^^^Sli 0 . 
0 0 3 (/cm), K r F l/-if-^fl^|if L/7^h#(>D2 1 0 nmCD^^CK^^Mli 

0. 0 0 7 (/cm) i:^i^^c^,v^z:^^i:^v^o ;!K^(Z) :/ra^{c#H^:^ 
^ D if < ^ < ^ o T V A § „ 

[0 0 3 0] 



^{C J:oTit:#2 4 0 mm, MS 4 0 mm<7) 




^wumt)^Q 5 or, Mmmt! (p d 3 o%&xi somm u d ^i^ltS: 

^, la^iie 5 o-ctC'^^Lfe^*, 7K^;!^:^©j±:d (p2) $:8^ffi 

IClg^L, 1 2 O^r^ (t 2) ^^!lS$:ifiL^o 
[0 0 3 1 ] 

(_LTffi*^^coi!i^) (oi^Mmt. mmm(Dmizmiim4^m(Dm: (An) T'±i 

. 0 X 1 0 ~ ^, j*$:&[63®i^M'ffiliAn-e 1. 5 X 1 0 ~ ^ il^^^^M:^^^ 
bfeo *7^:, ¥i^*^aMtt4. 0 X 1 0 1 ^ (re-^ii/c m^), ^^C^SScD^ 
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;rp(AH2)tt4. 5X10^'^ {^"f-m • c m 2 ) <>) m-iZ.yii.m^'f'^'^m 

A^nx\f^^:it.t)mm^nr:io L7b^LJ&*^e>, a r f i/-if-mM^® 2 i s 

n m^^BPS^Iili 0 . 0 13 (/cm), K r F l^-if- ^Mlif b^i:^<Z) 2 1 
0 nmcD^iBlgi^^ttO. 03 1 (/cm) i:®j^lC«-fl: LT I/n-S, 04 ICA r 

[0 0 3 2] 

l/--!f-{C=fo««Br^, ^^UT-geMT'^S Ix-if-SSftS: 

[@i] 

[02] 

1/ - if - iii'li $: «£> 7^ i?) <Z) 3® jg^M^ ^fi <D « HS gl T' ^ o 
[03] 

[1214] 

HMM, it«cM®A r F U-if-figfttC^e) 215 n mCDPR^M<5!)^'ft: 
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5 1 ^Uy^--$t 
52 ^y^n;*-^ 

6 1 h^Jl 
6 2 ■7:t h 



2 0 
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(}) flis«>&<Dai£ 



(2) ^.Trnti^^omm 
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